Mirtazapine is an antidepressant whose side effect profile differs from that of first-line agents (selective serotonin reuptake inhibitors) used in the treatment of panic disorder. The present study compared the effect of mirtazapine and fluoxetine in the treatment of panic disorder in a double-blind, randomized, flexible-dose trial conducted with outpatients. After a 1-week single-blind placebo run-in, 27 patients entered an 8-week double-blind phase in which they were randomly assigned to treatment with either mirtazapine or fluoxetine. Both groups improved significantly in all but one efficacy measure (P£0.01). ANOVA showed no significant differences between the two treatment groups in number of panic attacks, Hamilton Anxiety Scale or Sheehan Phobic Scale, whereas measures of patient global evaluation of phobic anxiety were significantly different between groups (F 1,20 = 6.91, P = 0.016) favoring mirtazapine. For the 22 patients who completed the study, the mean daily dose of mirtazapine was 18.3 ± 1.3 vs 14.0 ± 1.0 mg for fluoxetine at the endpoint. Weight gain occurred more frequently in the mirtazapine group (50 vs 7.7%, P = 0.04) and nausea and paresthesia occurred more often in the fluoxetine group (P = 0.01). Results suggest that mirtazapine has properties that make it attractive for the treatment of panic disorder. 
Many pharmacological agents have proved to be effective in the treatment of panic disorder such as the tricyclic and tetracyclic antidepressants, monoamine oxidase inhibitors, selective serotonin reuptake inhibitors, and benzodiazepines (1) . The side effect profile is an important issue when choosing a drug for the treatment of panic disorder, because these patients tend to amplify somatic sensations and are unusually sensitive to these effects (2) .
Mirtazapine is an antidepressant with a unique pharmacological profile. One way to designate the pharmacological actions of mirtazapine is to consider it a noradrenergic and specific serotonergic antidepressant (3, 4) . The blockage of 5-HT 2 and 5-HT 3 receptors possibly prevents side effects associated with nonselective 5-HT activation and may also contribute to the anxiolytic and sleep-improving properties of mirtazapine (5, 6) .
The present study was a double-blind, randomized, flexible-dose trial comparing mirtazapine and fluoxetine in outpatients with panic disorder. After a thorough description of the study to potential subjects, written informed consent was obtained from each. The study was approved by the Ethics Committee of Hospital de Clínicas de Porto Alegre.
The first 30 outpatients who met entry criteria and were willing to participate in the protocol were enrolled. Assignment began on November 1998 and ended on March 1999. In order to be eligible, patients had to meet DSM-IV criteria for panic disorder, with or without agoraphobia, as assessed by a clinical interview. A qualified psychiatrist assessed all patients. The patients were submitted to a medical work-up which included an electrocardiogram, complete blood cell count, aspartate aminotransferase, alanine aminotransferase, gamma-glutamyl-transferase, blood urea nitrogen, creatinine, T4 and TSH. The participants were males and females 18 years of age or older, presenting a minimum of three panic attacks during the 2 weeks before enrollment. All patients scored at least 18 on the Hamilton Anxiety Scale and were free of major depressive disorder (i.e., £17 on the 17-item Hamilton Depression Rating Scale). Participants had not received previous treatment with mirtazapine and were not being currently treated with any psychoactive drug. Women of childbearing age who were not practicing birth control and pregnant or nursing women were excluded from the study, as also were patients presenting other psychiatric or physical disorders. Other reasons for exclusion were a history of seizures, organic brain syndrome, anorexia, bulimia, abuse of laxative drugs and substance abuse or dependence within the past 6 months. Participants were also excluded if they showed hypersensitivity to the study drugs or had used depot antipsychotics 2 months prior to the treatment period, fluoxetine 5 weeks prior to the treatment period, monoamine oxidase inhibitors, tricyclic antidepressants and other selective serotonin reuptake inhibitors 2 weeks prior to the treatment period. Patients were randomized to mirtazapine or fluoxetine using a computer program, which assigned 15 patients to each group. A person who was not participating in the study labeled flasks containing enough medication for periods between visits. The flasks were handed to the patients on the occasion of every appointment. Code breaking did not occur until the last participant finished the study. During the first week all volunteers were submitted to a single-blind placebo run-in (week 0). During the trial, patients received 15 mg mirtazapine or 10 mg fluoxetine daily with their evening meals for the first two weeks (weeks 1 and 2). After this, doses could be raised up to 30 mg mirtazapine or 20 mg fluoxetine according to the investigators judgment of clinical response and/or the absence of dose-limiting side effects. After this increase, the dose could be decreased at any time if significant adverse events were noticed. The use of benzodiazepines was not permitted during the trial. Organon Pharmaceuticals (São Paulo, SP, Brazil) kindly provided mirtazapine for the trial.
The patients were seen for evaluation at the end of weeks 0, 1, 2, 4, 6 and 8. Baseline assessment took place at the end of week 0. Two psychiatrists were responsible for applying the standardized interviews. Each patient maintained a self-reported diary of panic attacks (Panic Diary). Clinicians rated the Clinical Global Impression Severity Scale (CGI-S) and the Clinical Global Impression Improvement Scale (CGI-I). Patients were also assessed using the 14-item Hamilton Anxiety Rating Scale (7) and were assessed for phobic anxiety and phobic avoidance using the Sheehan Phobic Scale. The participants themselves provided patient global evaluation of phobic anxiety ratings. Adverse events were documented regardless of their assessed severity or relationship to study drug.
The analyses included all patients who took at least one dose of medication during the double-blind phase and who provided any follow-up data. Outcomes were analyzed by ANOVA for repeated measures.
Thirty patients entered the run-in period. Three patients did not return after the first interview and were considered noncompliant, being excluded from further analysis. Hence, a total of 27 patients, 14 treated with mirtazapine and 13 treated with fluoxetine, were available for analysis. The groups did not differ in baseline demographic features or clinical characteristics. Mean age (years) was 36.1 ± 10.9 in the mirtazapine group and 36.4 ± 10.1 in the fluoxetine group and 86.7% of the participants in the mirtazapine group and 66.7% in the fluoxetine group were women. The median duration of illness was 36 months in both groups, with an interquartile range of 13-60 in the mirtazapine group and of 12-84 in the fluoxetine group. Agoraphobia was present in 66.7 and 80.0% of the patients in the mirtazapine and fluoxetine groups, respectively. Twenty-two of the 27 patients completed the 8 weeks of the study. Three patients on fluoxetine and two on mirtazapine dropped out due to adverse events. Drowsiness, dyslalia, increased anxiety and tremor were the reasons for discontinuation in the mirtazapine group. Nausea, vomiting, epigastric pain, headaches and tremor were the reasons Table 2 . Efficacy measures at baseline and endpoint, and ANOVA F and P values for time and treatment factors. for discontinuation in the fluoxetine group. Some of the patients presented with more than one symptom. Discontinuation rates did not differ between groups. The types of adverse events according to medication group are shown in Table 1 . At endpoint, the mean (± SD) daily dose of mirtazapine was 17.9 ± 4.3 versus 13.1 ± 3.2 mg for fluoxetine. For the 22 patients who completed the study, the mean daily dose of mirtazapine was 18.3 ± 1.3 versus 14.0 ± 1.0 mg for fluoxetine. The CGI-S Scale at endpoint was 1.9 ± 1.0 and 2.2 ± 0.9 mg for the mirtazapine and fluoxetine groups, respectively; this difference was not significant. The CGI-I Scale did not demonstrate a difference at endpoint. Both groups achieved a median of 1 point and interquartile ranges of 1-3 for mirtazapine and 1-2 for fluoxetine. Table 2 shows efficacy measures at baseline and endpoint.
Concerning the time factor, all but one efficacy measure showed difference from baseline to endpoint for a significance level of P£0.01, which means that both groups improved from baseline ( Table 2) .
Regarding treatment, the analysis showed no differences between treatments in all efficacy measures except one, i.e., patient global evaluation of phobic anxiety (P = 0.016) ( Table 2) .
The median number of panic attacks at endpoint was 0 in the two groups, demonstrating that both drugs came close to abolishing the attacks. The favorable outcomes in the study were obtained with relatively low doses of medication. The maximum fluoxetine dose was 20 mg daily but 20% of the patients in the fluoxetine group who completed the trial did not reach this dosage. In the mirtazapine group a greater percentage (50%) did not need the full dose of 30 mg. The fact that several patients did not need the full dose to become respondents may reflect a placebo effect. This cannot be confirmed or ruled out since a placebo group was not included. The side effects of mirtazapine observed in this study were similar to those reported in studies of mirtazapine for depression (8) . In the present study, drowsiness and weight gain were the side effects with the highest incidence in the mirtazapine group. In conclusion, mirtazapine may be an alternative drug for the treatment of panic disorder, producing improvements similar to those obtained with fluoxetine in many clinically relevant dimensions of panic. To our knowledge this is the first randomized trial assessing the role of mirtazapine in the treatment of panic disorder. The present data support the hypothesis that mirtazapine is an antipanic agent with an effectiveness comparable to that of fluoxetine (9) (10) (11) . However, the conclusions of this study should be interpreted carefully due to its small sample size. Further studies should be performed to establish a stronger basis to support the findings of our work.
